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RECOMMENDATIONS OF THE BUREAU OF -MINES ON- 
CERTAIN QUESTIONS OF MINE SAFETY--tAugust, 1929) ! 
--~ --By The- Mine Safety Board? .. - 
NOTE: This paper is a reissue without change of text of Circular 6091 (December, 1928) 
covering ten Mine Safety Decisions, and of Circular 6139 (May, 1929) covering Deci- 
-sion No.’ 11. In this circular there has been added to the foregoing an appendix 
covering two recommendatory decisions under consideration by the Director, also an 
index of the Subjects covered by the decisions or in the related discussion. - 
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Mining men and State officials in their efforts to make mining safer are confronted 
from time to time with various complicated questions. In recent years these questions have 
‘tended to increase with the use of mechanical appliances. Twenty-five years ago electricity 
had hardly been used in mines. To-day there is practically no other means of transmitting 
*nergy employed in American mines, except in metal mines where compressed air is used for 
drilling and small portable hoists. In coal mines there has been a great increase in mech—- 
anization and a tendency to concentrate the mining operation, which has resulted in attend- 
ant difficulties of Nepberettes and intensified the pee of coal-dust in- bituminous and 
eee ocussnous mines. me e Sa EP ea: “ee He 


The answers to the questions which arise are not always obvious, as is shown by the 
fact that even able, experienced men differ in their opinions of the best way to overcome 
a particular mining Nazard. The difficulty of solving the problems is also demonstrated 
by the varying provisions in mine saféty rules; both im official regulations and-in the 
rules of those mining companies who are endeavoring ‘to do more than follow- the -letter of 
the law. Such differences of opinion on the best way of meeting a difficult situation are 
often found within the Same mining organization, and so it has been in the Bureau of Mines. 


- 
- 


In order to reduce such differences of opinion and to obtain a generally acceptable 


1 - The Bureau of Mines will welcome reprinting of this paper, provided the following footnote acknowledgment is used: 
"Reprinted from U. S. Bureau of Mines Information Circular 6198." —--- -°= > - - o> == Spe Se Se see Oe 
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O. P. Hood, ohief engineer, mechanical division, 
R. R. Sayers, chief surgeon, 

D. Harrington, chief engineer, safety division, 
C. W. Wright, ohief engineer, mining division. 
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decision on any question, a mine safety board was established by the Director of the Bureau 
of Mines, 


"to consider questions arising within 
any divisions of the bureau that require 
a definition of the bureau's collective 
Opinion as to safety practices, safety 
devices, or safety methods for under- 
ground operations or open-pit mining. 
‘ The approyed decisions sball 
form the peat of teaching and policy 
r the bureau ant 


F 


The decisions so far made for public issuance relate chiefly to questions on which 
there have been the greatest differences of opinion and to the best method of meeting cer—- 
tain special or new dangers. Other decisions will be rendered from time to time. Bureau 
recommendations on general mine-safety problems have already been issued on many questions, 
the answers to which are obvious or on which there is practical agreement among mine-safety 
men. These are contained in numerous publications of the bureau, and those relating to 
coal-mine safety are Biscuesys in a handbook entitled "Safety in Coal Mining."® 


All but the last of the following 10 decisions have already been published, but in 
response to requests they are now issued in assembled form with explanation. Most of them 
apply to coal mining, but numbers 7, 8, and 10 may also apply to metal and other kinds of 
underground mining. All of the 10 decisions except 2, 5, and 6 relate directly or indirectly 
to mine ventilation. 


The wording of the decisions makes their application largely self-evident, but a 
certain amount of additional explanation is here given as to the detailed purposes and 
reasons for which they have been formulated. All the features covered by the decisions 
arose in the study of reports made for and by the bureau on mine fires, explosions, and 
general accidents in mines, and it was found as previously indicated that the different 
mcmbers of the bureau staff were not always in agreement as to the best method to recommend 
for technical handling of a specific complicated problem. Such questions are referred to 
the Mine Safety Board and an attempt is made to reach a common opinion. . 


" Where decisions are made they form the basis of the recommendations made by the 
bureau to those mine managements seeking to follow the best practice in attaining the 
greatest degree of safety. 


The decisions will be taken up in their order. 


oe ee ee eee oe Seether qe EE CREE pp EE 


3 =- G. S. Rice, Safety in Coal Mining: Bull. 277, Bureau of Mines, 1928, 141 pp 
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Decision 1, relating to miner's lamps _in_ coal mines 
The Bureau of Mines recommends: 


1. In all coal mines the portable lamps for illumina- 
tion be permissible, portable, electric mine lamps; and 
also . 

2. In places where fire damp or black damp is liable 
to be encountered, a permissible magnetically—locked 
flame safety lamp for gas detection, or equivalent per- 

- missibl device, be supplied to at least one experi- 
enced employee in each such place; and 

3. <Any employee before being supplied with a permiss- 

_ os ible flame safety lamp be examined by a competent offi- 
‘ efal of the mine to assure the man's ability to detect 
gas; and 

4. All coal mines whether classed as nongassy or 
gassy in any part, be supplied with magnetically—lock— 

ed, permissible, flame safety lamps,- properly main- 
tained and in sufficient number for all inspeotion pur- 
" poses. as, ° 


These recommendations were made for the following reasons: 


First, miners' electric lamps have been so improved that it is no longer a hardship 
in coal mining to use a portable permissible electric lamp; in fact it is quite the reverse. 
All open lamps that may cause fires or explosions should be eliminated. 


Second, since no approved electric lamp shows the presence of methane or indicates 
oxygen deficiency, one experienced employee in.every place where such conditions are liable 
to be found should be provided with a permissible flame ae lamp, or equivalent permis— 
sible device, to be used for testing. 


Third, that although a permissible flame safety lamp is safe if properly assembled 
and used, there is a possibility of its being a source of ignition of fire damp if the lamp 
is illegally opened in the mine or is dropped and the glass broken or if the lamp is struck 
by a sharp point. Accordingly the use of the permissible flame safety lamps so limited to 
testing in the hands of competent and experienced employees who can determine with accuracy 
and safety the percentage of methane in the air in excess of 1} or 2 per cent. | 

-Other underground employees would under this decision be provided with portable 
permissible electric lamps giving an excellent steady light; the good illumination would 
tend to prevent accidents from falls and other hazards, and would avoid the danger of ig- 
niting gas. 
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Decision No 2, relating to the kind of explosive ei ] 


"In the interest of safety the Bureau of Mines recom 
mends that for blasting in coal mines, permissible ex- 
plosives, fired electrically, be exclusively used; and 
that as an aid to blasting, all coal which is feasible 
to cut, should be cut or sheared." 


The foregoing decision has reference to the character of the explosives employed 
for blasting in coal mines. It does not preclude the use also of methods, devices, and 
appliances for blasting in coal mines, which have been approved by the Bureau of Mines and 
placed on its permissible lists. 


Nonpermissible explosives like black blasting powder, dynamite, and special explo- 
sives that will not pass the bureau's tests for permissibility, readily ignite fire damp 
and coal-dust, and have been the cause of countless explosions. Complaint is sometimes 
mado that permissible explosives are not efficient because they can not be efficiently used 
in "blasting off the solid." This practice, however, is a highly dangerous one, and should 
not be used at the expense of safety. 


Where coal is properly undercut, sheared, or overcut, blasting can be done effi- 
ciently and safely with permissible explosive. The design of coal-cutting machinery has so 
improved that practically any condition in mining can be met by selection of a suitable 
cutter and a suitable mining method. At present three-fourths of the coal in the United 
States is cut by machines. It is estimated that in some coal beds blasting with permissible 
explosives following cutting makes a few per cent more screenings than if black blasting 
powder is employed. Even if the estimate is admitted to be correct the bureau believes 
that no operator is justified in taking the chances of an explosion disaster by using a 
nonpermissible explosive. 


Decision No. 3, definin ng what the Mine Safety Boaed senardece to cons elty te 
a_nongassy, a slightly gassy, and a gassy coal mine. 


The Bureau of Mines believes that all coal mines are potentially gassy; but for 
purposes of administration in respect to prevention of explosions and fires, the Bureau 
recommends the following classification: 


Class 1 Coal Mine: a practically nongassy mine in 
which inflammable gas in excess of 
0.05 per cent can not be found by 
systematic search. 


Class 2 Coal Mine: a slightly gassy mine in which 
(a) inflammable gas has been found* but 
in amount less than 2 per cent in 
still air in any active or unsealed 


~-abandoned workings; or 
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(b) inflammable gas can be found, but 
in amount less than 4 per cent, in 
some place from whioh the ventila- 
ting current-has been shut off for 
-- @ period of one hour; or 


(c) inflammable gas can be found** but 
in amount Jess than 1/4 per cent, 
in a split*** of the ventilating 
current; or 


(da) inflammable gas enters a split*** 
of ventilating current at a rate**** 
of not more than 25 cubic feet per 
minute. 


Class 3 Coal Mine: a gassy mine in which inflammable 
gas is found in amount greater than 
specified for a Class 2 Coal Mine. 


* By employing an approved flame safety lamp, with 

* flame drawn low, or by employing an approved gas 
detector, or by sampling and analysis with an ap- 
proved gas analytical apparatus. 


** By sampling and analysis with an approved gas 
analytical apparatus, or by employing an approved 
gas detector. 7 : 


*** If but one continuous ventilating current is en 
ployed in a mine this shall be considered a 
"split" for the purpose of this definition. 


**%* Determined by sampling, analysis, and ventila- 
-ting-cuFrrent measurement. 


General Notes Regarding Decision No. 3 


The inflammable gas found in coal mines is, with rare exceptions, methane, Tn 
coal-mining fields where natural gas is found in lower geologic horizons by deep wells which 
pass through or near by the coal mines, there have been rare instances of a leakage from 
the well. Natural gas is chiefly methane — almost always more than 85 per cent is methane — 
but it usually contains ethane, propane, and traces of butane. Therefore if the latter 
gases are found in mine air, it is an indication of leakage. The lower limit of explosi- 
bility. of methane-air mixture when there is turbulance is 5 per cent and of netural—-gas—air 
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mixtures with about 10 per cent ethane and associated hydrocarbon gases is 4.6 per cent. 
The limit therefore varies with the character of mixture. 


To determine the proper classification of a coal mine, it is advisable that systenm— 
atic testing and sampling be done at least three times in a period of not less than 72 hours. 
All tests and samples of the mine air, except one, must show an inflammable-gas content 
less than the maximum limit of the class to which the mine is assigned. In other words, a 
tolerance of one test or analysis may be permitted to provide for a mistake or a very ex- 
ceptional occurrence. 


When a new mine is being opened in a coal field where existing mines are generally 
gassy, it is common sense to assume that similar conditions will be found in the new nine; 
the development and equipment of the mines should be based upon the expectation that it will 
be assigned to Class 3. 


There iS no more disputed question than that covered by this decision as to what 
constitutes a gassy (or gaseous’) mine. Only a few State regulations give any specific 
directions for determination of gassiness other than that of whether or not approved flame 
safety lamps are required. A coal mine is popularly spoken of as a "closed-light" mine or 
an "open—light” mine. 


Such a method of rating a mine as gassy is not satisfactory partly because there is 
such a great difference in other requirements — in ventilation, in use of electricity, etc. 
Also it tends to prevent the adoption of the "closed lamp" by many mine operators who do 
not like to admit that their respective mines are gassy: although this is not a good reason 
why the operator should not take maximum precations, it is a practical consideration. The 
bureau's plan in this decision would get away from the indefiniteness and confusion by 
specifying in precise terms what it designates as a "nongassy," a "Slightly gassy," and a 
"sassy" mine. The bureau's specifications are founded on a study of thousands of analyses 
of samples of mine air submitted to the Bureau of Mines laboratory at Pittsburgh. 


Decision No. 4, relating to auxiliary fans or blowers in coai mines. 


In the interest of safety, the Bureau of Mines, Depart-— 
ment of Commerce, recommends that auxiliary fans or 
blowers should not be used in coal mines as a substi- 
tute for methods of regular and continuous coursing of 
the air to every face of the mine. 


The reason for this decision is the widespread recent use of auxiliary blowers, 
which are nearly always electrically driven in the United States, as a substitute for the 
regular coursing of the air by frequent ventilation connections and by use of line- brat— 
tices. There is great danger of fire damp accumulating by recirculation of the air, and of 
igniting it by electrical spark. Further, the auxiliary fan is usually intermittantly used 


~— ome 6 ee ee eee ee oe oe: eee oe ° Giese eo. eee ee 


- eae ae 
i Although the word "gaseous" is most generally used in the United States. "gassy”" is oonsidered by the bureau ag 


nore accurate in meaning Literally a "gaseous mine" would be one not mining solids. A "“gassy mine" is one in 


which the presence of gay i» incidental to the mining operation. 
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and bodies of fire damp collect.® Use of the fan has resulted in a considerable number of 
explosion disasters. 


2, relating to the prevention of coal—dust 
explosions by rock—dusting. 


Decision No. 


To prevent the propagation of mine explosions, 
the Bureau of Mines, Department of Commerce, recommends 
rock-dusting all coal mines, except anthracite mines, 
in every part, whether in damp or dry condition. It 
also recommends that rock-dust barriers be used to -- 
sectionalize the mine as additional defense; but these 
shovld not be regarded as a substitute for generalized 
rock-dusting. 7 ea s 


NOTE: For detailed specifications as to the kind of 
rock-dust, amount to use, ‘where to be applied, 
and method of sampling and testing, see Bureau 
of Mines Serial 2606 and American Engineering 
Standards Committee "Recommended American Prac— 
tice for Rock-Dusting Coal Mines" quoted in 
Bureau of Mines Information Circular No. 6030. 


The rock-dusting method® of preventing coal-dust explosions has now been accepted 
in principle by all of the chief coal-mining countries throughout the world. It was reconm- 
mended after exhaustive testing in the Bureau of Mines experimental mine in 1913. The 
method was officially approved by France about 1917. It was officially required by Grea‘ 
Britain in 1921, and in Germany in 1926. 


Decision No__6, relating to sealing all parts of a coal mine which can 
not_ be kept well ventilated and inspected. 


In the interest of safety, the Bureau of Mines, 


See Gr a EE EE EE IEEE SLED LS ES AEP oy 


S - The only justification for its use in a properly ventilated coal mine is for emergency work, as in driving a 


cross-neading in rock to make a connection with distant workings, and where it is too far to carry the air properly 
by a line brattice. In such a case the auxiliary fan should be operated continuously 24 hours in the day, and 
the fan and face of the heading should be frequently inspected. A compressed-air driven fan is recommended. If 
an electrically driven fan is employed, especiil attention should be given to thorough insulation of the wiring 
and fireproofing in the vicinity to prevent the possibility of a mine fire starting from electrical breakdown or 
overheating of bearings. 

6 — The suggested use of bringing in inert-dust to neutralize the coal—dust was proposed by William Garforth in 1891, 

‘- and testing began under his direction in 1908 at the Altofts Colliery Yorkshire, England. In the United States, 

testing was begun under the Technologic Branch of the U. S. Geological Survey (later the Bureau of Mines) by G 
S.-Rice and associates in 1909. 
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Department of Commerce, recommends that in coal mines 
all entries, rooms, panels, or sections that can not be 
kept well ventilated throughout or can not be inspected — 
regularly and thoroughly, or that are not being used 
for coursing the air, travel, haulage, or the extrac- 
tion of coal, be sealed by strong fireproof stoppings. 


In the past the question of sealing has been a much disputed one among mining men. 
Some have considered that it was highly dangerous to inclose areas in a mine which might 
fill with a body of gas. The bureau agrees with this point of view, unless the stoppings 
are strong and fireproof; and by strength is meant strength sufficient to hold the stop- 
pings in place if there should be a heavy fall of roof in an empty or partly empty goaf; 
suddenly compressing the gas or gas and air mixture. ~ | -* 


On the other hand, the engineers of the bureau find from extensive experience that in 
large room—and-pillar mines in which the pillars are either not extracted at all or not 
extracted for a long period, the old areas are not generally well ventilated and often can 
not be inspected because of danger of falls, and that the lack of ventilation is inevitable 
from the enormous territory which may be opened up. Furthermore, these regions act as 
places for accumulating dangerous dust as well as gas. a 


The bureau believes that the ideal system of coal mining is to take out only a 
small percentage of coal on the advance, generally less than 20 per cent, and then to ex- 
tract the pillars promptly on a systematic line of retreat for the whole mine or for a 
large panel which may be considered equivalent to longwall retreating. Under such condi- 
tions there should be no need of sealing extensive areas of open unused workings. 


Decision No. 7, relating to the carrying of "intake" and "return" air 
currents in separate shafts, slopes, or drifts, 


In the interest of safety, the Bureau of Mines, 
Department of Commerce, recommends: af 


J That the main intake and main return air 
currents in mines be in separate shafts, slopes, or 
drifts, a 


2. That the main intake shaft lining be of 
fireproof construction, and there be a minimum amount 
' "of inflammable material in or adjacent to the shaft. | 


The recommendations in this decision are applicable to any kind of underground 
mining. Engineers of the bureau engaged in mine recovery operations during or following 
fires in coal and metal mines have experienced great difficulty in controlling ventilation 
and soping with hazardous conditions caused by placing of the "intake" and "retura" currents 
separated only by a partition, in the same mine opening. Even if the partition is fire- 


6573 “5g : 


Google 


I. C. 6198 


proof, the smoke and fumes at the bottom of the shaft or slope will almost inevitably work 
around into both compartments. Also entrance to either compartment at the surface may be 
made impossible by flame or smoke. 


If a strong explosion in a coal mine reaches a shaft in which a partition sepa-— 
rates the intake and the return currents, the partition, even though made of concrete, is 
sometimes blown out because of the unbalanced explosion pressures in the separated com 
partments of the shaft. | 


Generally the two compartments in the same mine opening have been used because they 
were convenient and possibly reduced the initial expense of opening the mine, but such 
considerations should have no place in the development of a mine, the lifetime of which 
may be many years. 


A fireproof lining in the main intake shaft is recommended to provide a safe means 
of exit in the event of an explosion or fire. In the greatest mine fire disaster that has 
occurred in this country, in which 259 men were killed, the mine fire ignited the lining 
of the intake shaft as well as of the return shaft and thus prevented the escape of the men. 


The best practice today is to have at least three shafts with fireproof lining and 
to have the main hoisting shaft nearly neutral, with just enough of a fresh-air intake spli 
to keep it properly ventilated. 


Decision No. 8, relating to definitions used in coal—mine ventilation 
regulations, but which may also be applied to ventilation in metal 
and other mines 


The Bureau of Mines, Department of Commerce, 
recommends that in coal-mine ventilation the following 
definitions be used: 


1. The term "intake air" and the term "return 
air" without qualifying adjectives shall be used only 
to define mechanical movement of the air respectively 
in an inward or outward direction with reference to the 
mine as a whole or to any one group of workings. 


2. When health and safety are concerned, the 
term "pure intake air" shall mean: 
(a) Air which has not passed through -or by 
any active workings, and -(or) 


(b) Air which has not passed through or by 
any inactive workings, unless these are effect— 


ively sealed, and 
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_(c) Air which is free from poisonous gas 
. and by. analysis contains. not. less than 20 per 
cent oxygen (dry basis) and not over 0,05 per 

cent of inflammable gas. 
-. .-.. In the State mining codes there is much ambiguity as. to. the meaning of different, 
mining. terms,..Therefore,.as.a prerequisite to the formulation of better codes, it is advi- 
sable to have specific terms. , ie es tee ee 


: Decision No. 9, relating to the quantity and quality of air ss & 
-- -+e+ «+ to. be furnished in ventilating coal mines, ... ee (BP on, Gee eh See ae an 


The Bureau of Mines, Department of Commerce, .....__... .. 1... 


-- . -+  vrecommends.in coal-mine ventilation. practices. the. fol- 
lowing specifications as to unit quantity and quality 
of air: | 


1. The quantity in cubic feet of pure intake 
air flowing per minute in any ventilating split shall 
be at least equal. to 100 times the number of men in 
that split. Bee aren 


2. The quantity of air entering each unsealed 
place shall be at least 200 cubic feet per minute and 
as much more as may be necessary to properly dilute and 
carry away inflammable or harmful gases which may be. 
present. 


3. The air. shall be made to circulate continu-— 
ously to the face in every unsealed place into which -an 
appreciable amount of methane enters. 

4. -The air in any unsealed place shall be con- 
sidered unfit for men if it shall be found to contain 
less than 19 per cent oxygen (dry basis), more than l 
per cent carbon dioxide or.a harmful amount. of poison-— 
ous gas. 


5. If the air-in any unsealed place, when san- 
pled or tested in any part of that place not nearer 
than four. feet from. the face and ten inches from the 
roof, shall be found.to contain: .. nae sy 

(a) more than 14 per cent of inflammable gas, 

the place shall be considered to be in hazard- 

- ous condition and require improved ventilation, 
and 
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(b) if more than 24 per cent of inflammable gas 
is found, the place shall be considered danger- 
ous, and only men who have been officially de- 
signated to improve the ventilation and are 
properly protected shall remain in or enter 
said place. 


6. If the air in the split which ventilates 
any group of workings contains more than 14 per cent of 
inflammable gas, these workings shall be considered to 
be in a dangerous condition and only men who have been 
officially designated to improve the ventilation and 
are properly protected, shall remain in or enter said 
workings. 


This decision contains provisions for the quantity. of air which must be furnished 
to each and every man in a mine. First, it recommends that the usual minimum of 100 cubic 
feet of air per minute shall be furnished each man in the mine, but also that the measure— 
ment of the air be made in each ventilating split and not at the foot of the shaft or en- 
trance to the mine or an exit from the mine, as it has been found that in some mines there 
is a leakage of from 50 to 75 per cent or more between the fan and the working faces. 


The second provision is to take care of the condition where workings are left open, 
and to call for a ventilation by the same amount of air as provided in the active working 
places. To obviate the need for this additional ventilation, the remedy would be to seal 
off unused workings as recommended under Decision 6. 


The third provision is to insure that in a gassy place the ventilation will be 
carried into the face.of every active and inactive open working place by means of cross-— 
cuts and line—brattices beyond the last open crosscut and thus will prevent accumulations 
of fire damp. . 


The fourth provision refers to the quantity of the air; that is, if the ventilation 
called for in provisions one and two is not adequate, additional quantities of air should 
be furnished to the respective places. 


The fifth provision is to define the minimum amount of inflammable gas which may be 
considered to be a dangerous hazard in a working place; another specification defines the 
limiting percentage of inflammable gas in places from which the men should be withdrawn. 

The sixth provision concerns the limiting percentage of inflammable gas in a venti- 
lating split that is so dangerous as to require the withdrawal of the men from the workings. 


Decision No. 10, relating to ways of escaping from a mine 


The Bureau of Mines, Department of Commerce, in 
 -the interest of safety in all underground mines, re- 
. COmmends: 
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1. That every underground mine shall have two 
or more ways of escape to the surface, so arranged and 
equipped that men can escape quickly. 


2. Such ways of escape shall be so separated 
by at least 50 feet of natural ground throughout their 
length that damage to one ‘from any source shall not 
thereby lessen the effectiveness of the other as a 
means of escape. 


3. (a) Where the way of escape is a shaft 
which is steeper than 45 degrees from the hori- 
zontal, it shall have incombustible walls or 
lining and contain no fire hazard from the sur~ 
face to the lowest level. 


(b) Where the way of escape is a drift or 
slope which is inclined less than 45 degrees 
from the horizontal, the incombustible walls, 
or lining, and freedom from fire hazard shall 
extend at least 200 feet from the entrance. 


4. Where but one way of escape has incombust— 
ible walls or lining, it shall be the normal intake 
airway. 


5. Not more than 10 men shall be employed in 
any part of a mine on any one shift until a second way 
of escape from that part has been provided. 


Decision 10 is intended to apply to any kind of underground mine. 


The first provision is one which is to be found in practically all State mining 
codes, except that as a rule requirements are not made for the quick escape of men, aside 
from the satisfactory means of escape. Since the establishment of the Bureau of Mines there 
have been numerous accidents in places from which men were unable to escape by satisfactory 
means because there were not adequate arrangements for their getting out quickly, as by 
hoist in a deep shaft. ? Pm ee ee Sas 


The second provision is to establish a minimum distance between ways of escape to 
insure that a fire or explosion which blocks one way would not at the same time render the 
other means of escape difficult or impossible of access. 

The third provision relates to making fireproof the shaft, drift, or slope used as 
an escapeway. — 2 oe Fe 


The fourth provision is to insure that where there is only one way of escape that 
is fireproofed, it shall be used as the normal intake airway. This clause is also covered 
in a different manner by the second clause in Decision 7. 


The fifth provision is to prevent the employing of any considerable group of men 
in any part of any mine where there are not two ways of escape, and limits the group to 10 
men on any one shift exposed to a hazard, until a second way shall have been made by sink- 
ing shafts or slopes, or driving drifts or crosscuts from the surface or from other workings. 
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The foregoing ten decisions were issued as Circular 6091, in December, 1928. Since 
that time Mine Safety Decision No. 11 was approved by the Director and issued in Circular 
6159, May, 1929. 


Decision No. 1] relating to haulage and hoisting 
in_coal_ mines with reference to the ventilation 


: In the interest of safety, the Bureau of 
Mines, Department of Commerce, recommends that in coal 
Mines, haulage and (or) hoisting be kept in intake air 
as far as possible. 


As in the case of previous mine-safety decisions, the subject matter covered by 
this decision has frequently come to the attention of the Bureau of Mines through the re- 
ports of its mining engineers on explosion disasters and in accident-hazard investigations. 


Although expressed in a few words, this decision is a matter of the greatest im- 
portance in the safe operation of mines, especially with the increasing use of eleotricity 
in mines. It has been frequently pointed out that since the very general use of permissi- 
ble miners' lamps and permissible explosives in coal mines, the chief cause of explosions 
during the last few years has been electrical, and a number of these have been caused on 
haulage entries. 


APPENDIX 


Following the issuance of the decisions inoluded in Information Circulars 6091 and 
6139, the Mine Safety Board made the two recommendations, 12 and 13, which are under con- 
sideration for approval as decisions by Director Soott Turner. 


Decision No._12 relating to methods of firing shots_in coal mines. 


The Bureau of Mines, Department of Commerce, extending Mine Safety Decision No. 2, 
recommends that for blasting either coal or rock in coal mines, permissible* explosives or 
equivalent permissible device be used exclusively, and in addition recommends that in 
blasting** 


1. Each charge shall be in a hole properly drilled and stemmed with incombustible 
material. 


2. Each shot shall be fired separately by a permissible single-shot blasting unit, 
using an electric detonator or igniting equivalent of a kind specified by the 
bureau for the particular permissible explosive or permissible blasting device. 

3. Before and following each shot in gassy and slightly gassy coal mines, examina-— 
tion for gas shall be made with a permissible flame safety lamp or permissible 


equivalent*** and 
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4. If more than 14 per cent of inflammable gas is found, in the quantity and by 
the method specified in Mine Safety Decision No. 9,**** the place shall be con- 
sidered to be in a hazardous condition and before another shot is fired the gas 
shall be reduced by ventilation below the percentage and quantity specified in 
Decision No. 9. 


5. Each shot employing explosives shall be prepared and fired by or under the 
immediate supervision of a man having a state certificate as a mine examiner, 
fire boss, or foreman, and whenever conditions permit all other men than those 
authorized to prepare and fire shots shall be out of the mine when shot firing 
with explosives is being done... - 


* Anything that has successfully passed scheduled tests and is officially erence by 
the United States Bureau of Mines is termed "permissible." | . 


** Exception: This would not apply where. shot firing is done electrically from the sur- 
- face when all the men are out of the mine. 


*** Mine Safety Decision No. 2 relative to permissible flame safety lamps or equivalent. 

**** Decision No. 9, Paragraph 5: "If the air of any unsealed place when sampled or tested 
in any part of that place not nearer than 4 feet from the face and 10 inches from 
the roof shall be found to contain: : 


"(a) More than 14 per cent of inflammable gas, the place shall be considered in a 
hazardous condition and require improved ventilation and 


"(b) If more than 24 per cent of inflammable gas, the place shall be considered 
dangerous, and only men who have been officially designated to improve the ven- 
tilation and are properly protected shall remain in or enter said place." | : 


This decision, as stated in its opening words, supplements Mine Safety Decision 
No. 2 (p. 4) which primarily recommended the use of permissible explosives. Since the time 
of issuing that decision, a blasting device has been tested by the Bureau of Mines and 
determined to be suitable for use in gassy and dusty mines and has been termed a "permissi- 
ble blasting device." This instrument consists of a reusable steel cylindrical shell which 
is charged with highly compressed or liquefied carbon dioxide and contains a heating ele- 
ment to be ignited by an electric squib within the container. A firing circuit can be es-. 
tablished only after inserting a bayonet-locked firing plug in the end of the container. 
Only a permissible single-shot blasting unit should be used for firing. : 


Permissible explosives are "permissible" only when used in the manner prescribed in 
the "Schedule of tests." This tentative decision specifies that permissibility requires 
the shot hole to be properly located with reference to the "burden" of the blast and that 
the explosive charge be stemmed with incombustible material. The charge is to be fired by 
electrical detonator, using a permissible single-shot blasting unit, one shot at a time, 
except in firing electrically from the surface when all men are out of the mine, as is the 
practice in the mines of Utah and in certain other districts. 
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When the schedule of permissibility tests or requirements for blasting devices was 
under consideration, the question arose as to whether it was essential that the stemming be 
of incombustible material. The Mine Safety Board recommended that the use of incombustible 
material for stemming is necessary, for the reason that in the blasting device approved by 
the bureau there is included a "heating element" which may, under certain conditions, pro- 
duce sufficient external heat to ignite dust or gas by flame. Moreover, the sudden release 
of carbon dioxide under high pressure, which causes adiabatic compression of the air and 
methane (if any) confined in the hole adjacent to the shell, may under special conditions 
cause the temperature of the mixture to rise to the ignition point of methane — hence, the 
need of incombustible stemming. 

As concerns that part of the decision in paragraphs (3) and (4), the need of testing 
for inflammable gas before firing a shot and between shots has been abundantly demonstrated 
by the explosions which have been the result of not doing so. 


_ The rapid firing of a series of shots in coal mines by shot firers who have not 
charged the shots, who proceed from place to place firing the groups of shots, and who do 
not make any inspections is a great hazard. Where several shots are fired in one place gas 
may be liberated and (or) coal-dust stirred up into the air by the first shots and a subse- 
quent shot may ignite the dust and (or) gas, as has frequently happened. 


Furthermore, if the shots in a working place are "depending shots," it is impossible 
to foresee how much or how little coal is thrown out by the first blast, leaving too light 
a burden for the second blast or so heavy a burden that it may cause a blown-out shot. No 
permissible explosive or blasting device so far tested and given permissibility is abso- 
lutely free from some flame, and if there is inflammable gas in explosive proportions in an 
amount in excess of that given in olause (4), or if there is a dense heavy cloud of coal- 
dust present, ignition may occur which may lead to a disastrous explosion. Although this 
combination of circumstances is perhaps rare, it has occurred and may occur again if every 
precaution is not taken. 


Paragraph (5) recommends that the men who fire the shots shall be certified men 
and that they shall know what each hole contains before firing it, either charging it then- 
selves or having it charged under their immediate supervision. It also recommends as an 
additional precaution that where the organization of the mine and other conditions permit, 
the shot firing shall be done when all other men than those authorized are out of the mine. 


Tentative Decision No. 13 relating to’ electrical equipment - 
in coal mines which may become gassy 


The Bureau of Mines, Department of Commerce, recommends that when electricity is 
used in coal mines rated as gassy,* or wherever in any mine the atmosphere may become gassy: 


1. Electrical equipment shall be permissible, ** 


2. Nonpermissible electrical equipment*** shall be 
used only in pure intake air, **** 
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3. Electrical power shall be cut off whenever the air 
in the workings is in a dangerous condition, ***** 
due to inflammable gas. 


* Decision No. 3 classifies coal mines on the basis of the specific amounts of methane 
found in the mine atmosphere. See also, Decision No. 9. 


** Anything that has successfully passed scheduled tests and is officially approved by 
the U. S. Bureau of Mines is termed "permissible." 


*** Including trolley wires, trailing cable connections other than through permissible 
junction boxes, and power lines (except armored rubber=-covered cables which meet the 
specifications of the National Electrical Code.) 


**** Decision No. 8 defines "pure intake air." 
****k* Decision No. 9 defines the proportion or amount of gas in a mine working which shall 


be considered dangerous. 


The alarmingly frequent explosions, due to electrical ignition, which have occurred 
in coal mines, especially in recent years, make it highly important that electrical equip— 
nent should be "permissible" when used in any parts of a mine where gas is likely to be 
encountered. The bureau in its Mine Safety Decision No. 3 (p. 4) states that in its opinion 
"all coal mines are potentially gassy," but for purposes of administration in respect to 
the prevention of explosions and fires, it recommends their classification as nongassy, 


slightly gassy, and gassy. 


Decision No. 9 (p. 10) states that if more than 14 per cent of inflammable gas is 
found in the air of a place, it is in a hazardous condition, and if more than 2} per cent 
is found, no men should remain in the place except those charged with the duty of improving 
the ventilation and who are properly protected, as by wearing oxygen breathing apparatus 
and using gas detectors of precision. 


If the gas inflow into a coal mine from the surrounding strata was constant and 
the workings and other conditions uniform, provisions for ventilation could be made that 
would practically insure against ever having a hazardous gas condition in that mine, except 
by breakdown of ventilating equipment. But none of the factors are constant; the gas inflow 
changes as the mine faces advance, new fissures carrying gas are encountered, large roof- 
falls occur which tap gas "feeders" or throw down gas collected in caved ground, and the 
mine workings are constantly changing in shape and conditions, all of which in turn affect 
the ventilating arrangements. 


It is therefore the opinion of the Mine Safety Board that the maximum degree of 


safety from electrical ignition in coal mines would be obtained by using only permissible 
machinery, permissible appliances, and other permissible equipment, including locomotives 
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and hoists. The board recognizes, however, the practical difficulties of rutting this 
recommendation into effect, as for example, in nongassy mines and in the intake ais of 
mines rated as gassy. Nevertheless, the Mine Safety Board is emphatically of the opinion 
that nonpermissible electrical equipment should not be used except where the atmosphere is 
as free from inflammable gas as is specified for "pure intake air" in Decision No. 8 (p. 9), 
which calls for not over .05 per cent of inflammable gas in "pure intake air." 


Power cables for underground use in coal mines classed as gassy have not as yet 
been covered by a Bureau of Mines schedule of tests for "permissibility." It is tentatively 
recommended that only those cables termed "armored cables" of the rubber-—covered type con- 
structed in accordance with the specifications of the National Electrical Code be used, and 
that the "armor shall be electrically continuous throughout and grounded." (Tech Paper 
402, p. 5.)? 


Trailing cables also have not been covered by the Bureau of Mines schedule for per- 
missibility. Until a "permissible list" for trailing cables is established by the bureau, 
the users of permissible machinery should employ the trailing cables recommended for the 
specific permissible machinery. (Details of the general character, installation, protec— 
tion, and inspection are given in Technical Paper 402.) In all places where inflammable gas 
might be encountered and permissible machinery and armored cable is used, the Mine Safety 
Board recommends that trailing cables should receive current through permissible junction 
boxes. 

In gassy and slightly gassy mines there are great hazards in having trolley wires or 
unarmored power lines in headings and working faces beyond any open crosscuts. Such elec— 
tric wires should not extend into rooms, longwall faces, or pillar workings, or beyond any 
continuously operated ventilating circuit which is not controlled by effective ventilating 
doors or stoppings. Curtains and loose gob stoppings or any stoppings or doors which allow 
air leakage should not be considered effective. 


7 - Safety Rules for Installing and Using Eleotrical Equipment in Coal Mines. Tech. Paper 402, Bureau of Mines, 
1926. 21 pp. 
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